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(54) INTAKE DEVICE OF ENGINE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an 
intake device of an engine which can lower a 
: ** hood and reduce an emission sound from the 
^engine. 

SOLUTION: A surge tank 31 is arranged on 
the vehicle body front side of an engine, 
independent intake passages 20a-20d are 
^ extended from the surge tank 31 to the intake 
fi ports of the engine, first/second air cleaner 
housings 11, 12 are arranged over the 
independent intake passages 20a*20d, the 
independent intake passages and the 
first/second air cleaner housings 11, 12 are 
integratedly formed, and the first/second air 
cleaner housings 11, 12 are arranged over the head cover of the engine 1. 
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[Claim(s)J 

[Claim l] The suction system of the engine characterized by installing said air 
cleaner housing above engine while arranging a surge tank in the engine side, 
installing an independent inhalation-of-air path in an engine suction port from this 
surge tank, arranging air cleaner housing above this independent inhalation-of-air 
path and forming said independent inhalation-of-air path and said air cleaner 
housing in one. 

[Claim 2] Said air cleaner housing is the suction system of the engine according to 
claim 1 characterized by having formed the 1st housing arranged above engine, and 
the 2nd housing arranged above a surge tank possible [ division ], and having 
arranged the air cleaner element between this 1st housing and the 2nd housing. 
[Claim 3] Said 1st housing is the suction system of the engine according to claim 2 
characterized by being movable in the 1st location holding said air cleaner element, 
and the 2nd location which exchanges this air cleaner element. 

[Claim 4] The suction system of the engine according to claim 2 or 3 characterized 
by forming a fresh air duct in said 2nd housing, and forming in said 1st housing the 
common inhalation-of-air path which is open for free passage to said surge tank. 
[Claim 5] Said common inhalation-of-air path is the suction system of the engine 
according to claim 4 characterized by being installed by said surge tank from the 
side face of the downstream edge of said 1st housing. 

[Claim 6] The suction system of the engine according to claim 5 characterized by 

arranging the air flow meter in said common inhalation-of-air path. 

[Claim 7] The suction system of an engine given in claim 1 characterized by 

arranging the computer for engine control in said 1st housing thru/or any 1 term of 

6. 

[Claim 8] The suction system of the engine characterized by forming the common 
inhalation of air path which arranges a surge tank in an engine car-body front side, 
installs an independent inhalation-of-air path in an engine suction port from this 
surge tank, arranges air cleaner housing above this independent inhalation-of-air 
path, is made to install said air cleaner housing in back from the car-body front in 
the engine upper part, and is open for free passage from the back section of said air 
cleaner housing to said surge tank. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an engine suction system. 
[0002] 

[Description of the Prior Art] A surge tank is arranged in the engine side, an 
independent inhalation-of-air path is installed in an engine suction port from this 
surge tank, and what arranged air cleaner housing which has an air cleaner above 
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the surge tank is indicated by JP,4-301173,A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although it can constitute from 
an above-mentioned conventional technique cheaply, since the location of air 
cleaner housing becomes high, a bonnet will become high. Moreover, since air 
cleaner housing is arranged in the engine side, the radiation sound from an engine 
will become large. 

[0004] It is offering the suction system of the engine which this invention's is made 
in view of the above-mentioned technical problem, and the purpose's reduces a 
bonnet, and can reduce the radiation sound from an engine. 
[0005] 

[Means for Solving the Problem] In order to solve an above-mentioned technical 
problem and to attain the purpose, the suction system of the engine of this invention 
is equipped with the following configurations. That is, while having arranged the 
surge tank in the engine side, installing the independent inhalation-of-air path in 
the engine suction port from this surge tank, arranging air cleaner housing above 
this independent inhalation-of-air path and forming said independent 
inhalation-of-air path and said air cleaner housing in one, said air cleaner housing 
has been arranged above engine. 

[0006] Moreover, preferably, the 1st housing arranged above engine and the 2nd 
housing arranged above a surge tank were formed possible [ division ], and said air 
cleaner housing has arranged the air cleaner element for it between this 1st 
housing and the 2nd housing. 

[0007] Moreover, said 1st housing is movable preferably in the 1st location holding 
said air cleaner element, and the 2nd location which exchanges this air cleaner 
element. 

[0008] Moreover, preferably, a fresh air duct is formed in said 2nd housing, and the 
common inhalation-of-air path which is open for free passage to said surge tank is 
formed in said 1st housing. 

[0009] Moreover, said common inhalation-of-air path is preferably installed by said 
surge tank from the side face of the downstream edge of said 1st housing. 
[00 10] Moreover, the air flow meter is preferably arranged in said common 
inhalation-of-air path. 

[00 11] Moreover, the computer for engine control is preferably arranged in said 1st 
housing. 

[0012] Moreover, the suction system of the engine of this invention is equipped with 
the following configurations. That is, arranged the surge tank in the engine 
car-body front side, installed the independent inhalation-of-air path in the engine 
suction port from this surge tank, arranged air cleaner housing above this 
independent inhalation-of-air path, said air cleaner housing was made to install in 
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back from the car-body front in the engine upper part, and the common 
inhalation-of-air path which is open for free passage from the back section of said 
air cleaner housing to said surge tank was formed. 
[0013] 

[Effect of the Invention] Above, like explanation, by having installed air cleaner 
housing above engine, a bonnet is reduced and, according to invention of claim 1, 
the radiation sound from an engine can be reduced. 

[0014] According to invention of claim 2, air cleaner housing is formed possible 
[ division of the 1st housing arranged above engine, and the 2nd housing arranged 
above a surge tank ], and can perform exchange of an air cleaner element easily by 
having arranged the air cleaner element between this 1st housing and the 2nd 
housing. 

[0015] According to invention of claim 3, the 1st housing can perform exchange of an 
air cleaner element easily according to it being movable in the 1st location holding 
an air cleaner element, and the 2nd location which exchanges this air cleaner 
element. 

[0016] According to invention of claim 4, by forming a fresh air duct in the 2nd 
housing, and forming in the 1st housing the common inhalation-of-air path which is 
open for free passage to a surge tank, a common inhalation-of-air path can be 
lengthened and layout degrees of freedom, such as an intake air flow sensor, are 
raised. 

[0017] According to invention of claim 5, a common inhalation-of-air path can 
lengthen a common inhalation-of-air path, when installed by the surge tank from 
the side face of the downstream edge of the 1st housing, and layout degrees of 
freedom, such as an air flow meter, are raised. 

[0018] According to invention of claim 6, in a common inhalation-of-air path, 
incorrect detection of an air flow meter can be prevented by arranging the air flow 
meter. 

[0019] According to invention of claim 7, cooling effectiveness can be improved by 
arranging the computer for engine control in the 1st housing. 

[0020] According to invention of claim 8, by having made air cleaner housing install 
in back from the carbody front in the engine upper part, and having formed the 
common inhalation-of-air path which is open for free passage from the back section 
of air cleaner housing to a surge tank, a bonnet is reduced and the radiation sound 
from an engine can be reduced. 
[0021] 

[Embodiment of the Invention] With reference to an attached drawing, it explains 
about the operation gestalt of this invention at a detail below. 

[0022] Drawing 1 is the perspective view of the suction system of the engine of the 
operation gestalt based on this invention. Drawing 2 is the top view of drawing 1 . 
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Drawing 3 is the front view of drawing 1 . Drawing 4 is the right side view of 
drawing 1 . 

[0023] As shown in drawing 1 thru/or drawing 4 , the suction system of the engine of 
this operation gestalt is carried in the engine 1 of a serial 4 cylinder, an engine 1 is 
arranged every width in the engine room of an automobile, and the oil pan 
mechanism 3 is attached in the lower part of an engine 1. 

[0024] The 1st module 10 installed in the car-body front F side empty vehicle object 
rear R side is arranged above the cylinder head 2 of an engine 1, it is the lower part 
of this 1st module 10, and the 2nd module 30 is arranged in the side by the side of 
the car body front F of an engine 1. Thus, the radiation sound from an engine can be 
reduced by having installed the 1st and 2nd air cleaner housing on the engine 1 at 
the car body front F side empty vehicle object rear R side. 

[0025] The 1st module 10 can equip the car-body rear R side empty vehicle object 
front F side with the 1st air cleaner housing 11, the 2nd air cleaner housing 12, and 
the fresh air duct 13 in order, and can divide the 1st air cleaner housing 11 and the 
2nd air cleaner housing 12. The fresh air duct 13 is installed in the direction of side 
edge section empty vehicle object front F of the 2nd air cleaner housing 12. 
[0026] The air cleaner element 17 is arranged between the 1st air cleaner housing 
11 and the 2nd air cleaner housing 12, and the 1st air cleaner housing 11 is movable 
to the closed position as the 1st location holding the air cleaner element 17, and the 
open position as the 2nd location for exchanging the air cleaner element 17. 
Moreover, the 1st air cleaner housing 11 and the 2nd air cleaner housing 12 are 
held by the holddown members 16, such as a flat spring, in the closed position. 
[0027] Thus, exchange of the air cleaner element 17 becomes easy. 
[0028] It is fixed to the cylinder head cover 2 of an engine 1 by bolt 11a, and that of 
the 1st air cleaner housing 11 can be easily removed now. 

[0029] It is the lower part of the 2nd air cleaner housing 12, and the downstream 
independent inhalation -of- air path 20 which is open for free passage in each gas 
column of an engine 1 is formed in the car body front F side of an engine 1 in one. 
[0030] The 1st inhalationofair paths 20a*20d made of resin unified so that the 
downstream independent inhalation of- air path 20 might share the 2nd air cleaner 
housing 12 and wall surface 12b, The metal 2nd inhalationofair paths 21a 21d, 
such as an aluminum alloy casting connected to the these 1st inhalation of air 
paths [ 20a-20d ] lower stream of a river, It connects with a these 2nd 
inhalation of air paths [ 21a-21d ] lower stream of a river, and is formed from the 
metal 3rd inhalation of air paths 22a 22d, such as an aluminum alloy casting 
opened for free passage by the suction ports la* Id of each gas column of an engine 1. 
[0031] Thus, the bonnet line L can be fallen by having formed the downstream 
independent inhalation-of-air path 20 in one under the 2nd air cleaner housing 12. 
[0032] The 2nd module 30 is equipped with the surge tank 31 arranged in the side 
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by the side of the car-body front F of an engine 1, this surge tank 31, and the 
upstream independent inhalationofair paths 32a*32d formed in one. The upstream 
independent inhalation of air paths 32a32d share a surge tank 31 and wall surface 
31a, are formed in one, and are annularly installed from the center section of the 
surge tank 31 through the engine side to the 1st inhalation of air paths 20a-20d so 
that the perimeter of the cylinder like surge tank 31 may be surrounded spirally. 
And the upstream independent inhalation-of-air paths [ 32a-32d ] down-stream 
edge and the 1st inhalation-of-air paths [ 20a-20d ] upper edge are connected. 
[0033] Moreover, the space section 7 is formed between the 1st module 10 and the 
2nd module 30. The injectors 8a*8d as fuel system components are arranged in the 
3rd inhalation-of-air paths [ 22a-22d ] upper part by the space section 7. In addition, 
in the case of a direct-injection engine, injector 8a* as fuel system components - 8d f 
are arranged by the 3rd inhalation-of-air paths [ 22a-22d ] lower part. In addition, 
the fuel distribution tube etc. is arranged. 

[0034] Thus, by attaching and constituting the 1st inhalation of- air paths 20a20d 
and the upstream inhalation-of-air paths 32a32d, the independent 
inhalation of-air path 20 can be lengthened holding the capacity of a surge tank 31 
in a compact, and the torque in an inside low-speed field can be raised. 
[0035] Moreover, an injector, a fuel distribution tube, etc. can be protected for 
example, at the time of the protrusion by having formed the space section 7 and 
having constituted the 2nd inhalation-of-air paths 21a-21d from hard members, 
such as an aluminum alloy casting. 

[0036] The 1st air cleaner housing 11 and a surge tank 31 are opened for free 
passage by the common inhalation of-air path 14 which extends in a surge tank 31 
from the side edge section by the side of car-body rear R of the 1st air cleaner 
housing 11. The common inhalation-of-air path 14 has upstream common 
inhalation-of-air path 14a prolonged from the 1st air cleaner housing 11, and 
downstream common inhalation-of-air path 14b connected to the down stream edge 
of this upstream common inhalation of-air path 14a through a throttle body 19. The 
cap 6 for supplying an engine oil is arranged at the other end by the side of car-body 
rear R of the 1st air cleaner housing 11. Moreover, it is the car-body front F side of 
an engine 1, and the auxiliary machinery 5, such as an AC dynamo, is arranged in 
the side where the common inhalation of-air path 14 is opposite to the independent 
inhalation-of-air path 20 in the lower part of the 2nd air cleaner housing 12. 
Furthermore, it is the car-body front F side of an engine 1, and the oil filter element 
4 is arranged in the side of an oil pan mechanism 3 in the upstream 
inhalation-of*air paths [ 32a 32d ] lower part. 

[0037] At the time of exchange of the air cleaner element 17, from a closed position 
PI to an open position P2, as for upstream common inhalation-of-air path 14a 
installed from the 1st air cleaner housing 11, the 1st air cleaner housing 11 has the 
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elasticity in which itself can permit rotation and telescopic motion so that it may be 
movable. In addition, you may constitute so that a part of this upstream common 
inhalation of air path 14a may be made into the shape of bellows and rotation and 
telescopic motion can be permitted. 

[0038] since the common inhalation of air path 14 can be lengthened according to 
the above-mentioned configuration the layout degree of freedom of an air flow 
meter 15 - high - becoming - from the resonance and the throttle valve in a 
common inhalationofair path - blowing - etc. " an air flow meter 15 can be 
arranged in the location which does not receive the bad influence to depend, and 
incorrect detection can be prevented. 

[0039] In a throttle valve body 19, throttle link 19a which drives a throttle valve is 
arranged in a car-body rear R side, and a throttle valve is opened by deformation of 
a car-body component part at the time of the car protrusion etc. 

[0040] The air flow meter 15 for detecting inspired air volume is arranged in 
upstream common inhalation-of-air path 14a. 

[0041] Moreover, in the 1st air cleaner housing 11, ECU40 for engine control which 
controls fuel injection timing, throttle-valve opening, etc. by Injectors 8a*8d 
according to a predetermined engine control program is arranged. ECU40 for 
engine control is equipped with CPU which performs an engine control program, 
ROM which memorizes an engine control program, RAM which stores an engine 
control program and various data temporarily. Thus, while invasion of water can 
arrange ECU40 for engine control in a difficult location by having arranged ECU40 
for engine control in the 1st air cleaner housing 11, since cooling effectiveness rises 
by inhalation of air, ECU40 for engine control can be arranged in an engine room, 
and a harness etc. becomes unnecessary, it attaches, and the configuration at the 
time becomes easy. 

[0042] The air inhaled from the fresh air duct 13 is filtered with the air cleaner 
element 17 from the 2nd air cleaner housing 12 which is a dirty side, is inhaled by 
the 1st air cleaner housing 11 which is a clean side, while a flow rate is controlled by 
the throttle valve from the common inhalation-of-air path 14, it is inhaled by the 
surge tank 31, is distributed to each independent [ of a surge tank 31 ] 
inhalation-of-air path 20, and is inhaled by the combustion chamber from suction 
ports la* Id according to the combustion timing of each gas column of an engine 1. 
[0043] In addition, this invention can apply the above-mentioned operation gestalt 
to what corrected or deformed in the range which does not deviate from the meaning. 
[0044] This invention can be applied to all engine types, such as a serial, a V type, 
and level opposite, and can also apply the number of gas columns also to 3, 5, and 
the number of gas columns beyond 6 or 8 cylinders or it in addition to a 4-cylinder. 
[Brief Description of the Drawings] 

[Drawing l] It is the perspective view of the suction system of the engine of the 
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operation gestalt based on this invention. 
[Drawing 2] It is the top view of drawing 1 . 
[Drawing 3] It is the front view of drawing 1 . 
[Drawing 4] It is the right side view of drawing 1 . 
[Description of Notations] 

1 Engine 

2 — Cylinder head cover 
10 ~ The 1st module 

11-- The 1st air cleaner housing 

12 - The 2nd air cleaner housing 

13 -- Fresh air duct 

14a Upstream common inhalation-of-air path 
14b -- Downstream common inhalation-of-air path 
15 - Intake air flow sensor 

19 - Throttle valve body 

20 Independent inhalation-of-air path 

30 - The 2nd module 

31 Surge tank 

40 - Engine control ECU 
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